INVESTIGATING OSMOSIS IN LIVING PLANT CELLS

You will be doing two experiments, one to observe plasmolysis in a cell, and one to find the (s of an onion cell by observing the amount of cells which have plasmolysed.  

You will need to set up Experiment 2 first, by carrying out steps 1 – 4.

Then do Experiment 1 while you are waiting for the next step.

Experiment 1

Materials

	Onion bulb
	Distilled water

	Microscope
	1M sucrose solution

	2 slides and cover slips
	2 teat pipettes

	Scalpel and forceps
	Filter paper

	Tile
	


Method

1. Remove a slip of epidermis from the inner surface of one of the fleshy storage leaves of the onion bulb.

2. Quickly transfer the strip of cells to a microscope slide and add 2-3 drops of distilled water.

3. Carefully add a coverslip and examine the cells with a microscope.

4. Identify and draw a few epidermal cells, particularly recording the position of the cytoplasm.

5. Repeat the procedure for another epidermal strip but add 2-3 drops of 1M sucrose solution instead of distilled water.

6. Observe the cells over a period of 15 minutes and draw any changes observed in 1 or more representative cells at high power.

You should investigate the reverse of the process, by irrigating the second slide with distilled water under the cover slip, drawing the water through and mopping up excess liquid with filter paper.

Experiment 2

To find the (s of a tissue by the method of limiting plasmolysis.

Thin sections of a suitable tissue are placed in different sucrose solutions.  The solution that causes the cells to reach incipient plasmolysis can be regarded as having the same solute potential as the cell sap.  Since cells plasmolyse at different rates, incipient plasmolysis is regarded as the condition in which half the cells are visibly plasmolysed.

Method

1. Cut six 5 mm by 2 mm pieces of onion epidermis and place in distilled water in a petri dish to make sure the cells do not plasmolyse.

2. Label 5 petri dishes 1-5

3. Measure out 10 cm3 of each of the following sucrose solutions and place in the petri dishes:

	Tube 1 – 0.3 M
	Tube 2 – 0.35 M
	Tube 3 – 0.4 M

	Tube 4 – 0.5 M
	Tube 5 – 1.0 M
	


4. Add one piece of onion to each petri dish, shake gently and leave for 30 min.

(Meanwhile, do experiment 1)

5. Remove each piece of onion and mount it on a microscope slide in a drop of the solution in which it has been.  Observe under L.P.

6. Count all the cells in the field of view and count all the cells that have plasmolysed.  Repeat for a total of three fields of view.  Now work out a percentage of plasmolysed cells for this solution.

7. Plot a graph of percentage plasmolysis against molarity of sucrose solution.

8. From the graph, read off the molarity of sucrose that would cause 50% plasmolysis.

9. Consult the table below of solute potentials of sucrose solutions for different molarities.  The solute potential of the sucrose solution giving 50% plasmolysis will be equivalent to the solute potential (s of the cell sap of the onion.

Table of solute potentials of sucrose solutions (at 20(C)

	Concentration of sucrose solution

(molarity)
	Solute potential Kpa

	0.05
	-130

	0.10
	-260

	0.15
	-410

	0.20
	-540

	0.25
	-680

	0.30
	-820

	0.35
	-970

	0.40
	-1120

	0.45
	-1280

	0.50
	-1450

	0.55
	-1620

	0.60
	-1800

	0.65
	-1980

	0.70
	-2180

	0.75
	-2370

	0.80
	-2580

	0.85
	-2790

	0.90
	-3010

	0.95
	-3250

	1.00
	-3510

	1.50
	-6670

	2.00
	-11810


